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利用AOTF多光谱成像系统实现伪装目标的识别

丁娜;高教波;王军;郑雅卫;王吉龙;李俊娜;孙科峰;李建军;成娟;高蒙

西安应用光学研究所,陕西西安710065

摘要： 

针对传统分光器件存在移动部件以及不能快速实时选择波长的不足，搭建了用声光可调滤光器(AOTF)作为分光器

件的多光谱成像系统。系统由光学镜头、AOTF、AOTF驱动器、CCD摄像机和图像采集系统组成。本系统能够在

(500～1000)nm的光谱范围内成像。通过对AOTF的控制可以任意选择系统的光谱，从而有目的地选择具有典型目

标特性的不同波段的光谱波长，形成同一目标在不同光谱波长下的不同图像。采用迷彩布、头盔以及自然花草进行

多次目标特性识别试验，得到了能突出目标特性的具有典型光谱特性的图像。证实了基于AOTF的多光谱成像系统

灵敏度高、体积小、无移动部件，并且能够快速实时地改变和选择光谱波段，在所成的多光谱图像中能提高目标与

背景的对比度，对伪装目标有明显的探测和识别能力，能将伪装目标与背景区分开。 
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Camouflaged target recognition realized by AOTF multispectral imaging system

DING Na;GAO Jiao-bo; WANG Jun; ZHENG Ya-wei; WANG Ji-long; LI Jun-na;SUN Ke-feng; LI 
Jian-jun; CHENG Juan; GAO Meng 

Xi’an Institute of Applied Optics, Xi’an 710065, China 

Abstract: 

The multispectral imaging system taking an acousto-optic tunable filter (AOTF) as the spectrometer is 
proposed to overcome the weak points of the traditional spectrometers which have some moving parts 
and can not perform the real-time wavelength selection. The system is composed of lens, AOTF, AOTF 
driver, CCD camera and image acquisition unit, and can obtain images in the spectral range of 500nm～

1000nm. The spectrum is selected at random by controlling the AOTF, thus the wavelengths at different 
bands that have typical target characteristics are purposefully chosen, and the different images for the 
same targets are acquired at different wavelengths. Several tests for the recognition of the target 
characteristics were performed in lab and field environment with camouflage pattern, helmet and plants. 
Reflectance characteristics of objects were obtained at different spectral bands, and images of the 
discriminating targets were acquired from their backgrounds. The experiments confirm that the 
multispectral imaging system based on AOTF can change and select the spectral band quickly in real 
time, it has the ability of detecting and recognizing camouflaged targets, and can discriminate the 
camouflaged targets from backgrounds. Moreover, the system has many merits, such as compact and 
high-speed spectral sensitivity as well as without moving parts.
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